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ABSTRACT 

In the current outline of Wheel centre point utilized for Student equation autos, the brake plates can't be 
evacuated effortlessly since the circle is mounted in the middle of the knuckle and centre. If there should be an 
occurrence of a curve or some other harm to the ring , the substitution of the plate ends up plainly troublesome. 
Additionally utilising OEM centre and knuckle that is used for business vehicles bring about increment of unsprung 
mass, which ought to be kept away from in Student equation autos for enhancing the execution. In this outline, the 
previously mentioned challenges have overcome by overhauling the centre point such that the brake circle could be 
efficiently expelled by simply evacuating the haggle calliper and furthermore it will have lessened weight when contrasted 
with existing OEM centre point. A CAD Model produced in light of the required weariness life cycles. The strengths 
following up on the centre point were computed , and direct static auxiliary examination performed on the wheel centre 
point for three distinct materials utilising AN SYS Finite Element code V 16.2. The possible weariness quality contrasted 
and the anxiety gotten from the initial investigation for every document. 
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INTRODUCTION 

The current models of wheel centres are utilised as a part of Student recipe auto (SF auto) which are 
taking an interest in occasions like FSAE; SUPRA requires destroying the whole wheel get together to remove the 
brake plate amid harm or break of the circle, which expends tremendous time. If there should be an occurrence of 
OEM hub,( Yang, Y. P., ‘et. al’2004) (Wrobel, R. & Mellor, P. EL, 2008), the mass is colossal which will influence 
the execution of the SF auto as far as weight.( Luo, S. J., ‘et. aT 2012) (Vogwell, J., 1998) (JAYAKUMAR, N. 
‘et.al’ 2014)The target of this venture is to outline a centre point for SF auto in which the circle rotor can be 
efficiently evacuated in the event of harm with decreased weight when contrasted with OEM centre point.( Craig, 
C., & Passmore, M. A. 2014) Since the circle in the SF auto is subjected to different tests like continuance, slide 
cushion, speeding up, autocross and brake test,( Popa, C. E. 2005)a requirement for the straightforward and snappy 
expulsion of brake plate for substitution is essential. The proposed configuration disposes of the above-said trouble 
by enhancing compatibility and furthermore diminished weight (Salter, J. I., & Wittek, A. 2011) (Bakar, M. A., 
‘et.al’20ll)The weakness life prerequisite of the wheel centre points that utilised for SF auto is likewise less when 
contrasted with the weariness life of the OEM centre points. Thus the adjusted wheel centre point is intended for 
the required exhaustion life (A. Aravindkumar, 2014) 

RELATED WORK 

(Riley, W. B., & George, A. R. 2002) The paper presents a few of the critical ideas of edge plan both 
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scientific and trial. The distinctive stacking conditions and prerequisites of the vehicle outline are first talked about 
concentrating on street data sources and load ways inside the structure. Next, a basic spring model is created to decide 
focuses for edge and general frame solidness. 

(Theander, A. 2004) In January of 2004,) the Formula Student venture began at KTH including once again 
seventy understudies. The point of this proposition work is to plan the suspension and directing geometry for the racing 
auto is constructed. The outline should meet the requests caused by the several occasions in the opposition. 
The plan displayed here will then be actualised into the undercarriage worked by understudies taking an interest in the task. 

(Jawad, B. A., & Polega, B. D. 2002) This paper is a prologue to the outline of suspension parts for a Formula 
SAE auto. Recipe SAE is an understudy rivalry where undergrads consider, framework, manufacture, and contend with a 
little equation style open wheel dashing auto. The suspension segments canvassed in this paper incorporate control arms, 
uprights, shafts, centres, pull rods, and rockers. 

(Shaik, A. F. B., & Srinivas, C. L. 2012)This article learns about the model of a plate brake utilised as a part of 
Honda Civic. Coupled field examination (Structural+Thermal) is done on the circle brake. The materials used are Cast 
Iron. The study is likewise done by changing the outline of circle brake. 

(Gaffney, E. F., & Salinas, A. R. 1997)This paper is a prologue to Formula SAE® (FSAE) suspension and edge 
configuration in light of the experience of the outline group at UM-Rolla. The essential hypotheses and procedures for 
outlining these frameworks are introduced so new teams will have a standard for their first FSAE plan. 

MODELING AND ANALYSIS 

The wheel centre point utilised here are planned by considering the measurements of the gathering parts, which 
are the wheel bearing, knuckle, wheel edge, brake circle and half shaft. Doing subsystem investigation will give more 
precise anxiety comes about. Subsequently, the whole wheel gets together was taken for research to understand push 
following up on wheel centre point. The wheel get together was coincided with tetrahedral components, and the cross- 
section are refined close to the anxiety concentrated ranges. The heaps were connected and the subsequent Von Mises 
stretch following up on the wheel centre point was acquired. 



Figure 1: 3D Model of the Wheel Hub 
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MESHING 


Mesh generation is the practice of generating a polygonal or polyhedral mesh that approximates a geometric 
domain. The term "grid generation" is often used interchangeably. Typical uses are for rendering to a computer screen or 
for physical simulation such as finite element analysis or computational fluid dynamics. 



ANSYS 
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Mesh 

5/25/20 L6 1L34AM 


200 .00 (mm) 


Figure 2: Meshing of the Model in Ansys 


RESULT & DISCUSSIONS 

Stress 



Figure 3: Total Stress for EN 8 Material 


The above figure shows the result of total stress of the hub for the EN8 by using the ANSYS workbench software. 
In the figure 3 the multi colors are showed. The colors denote the safe and unsafe portions of the hub. The blue color 
denotes the minimum stress and the green color denotes the maximum stress. 
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Figure 4: Total Stress for EN24 Material 


The above figure shows the result of total stress of the hub for the EN24 by using the ANSYS 
workbench software. In the figure 4 the multi colors are showed. The colors denote the safe and unsafe portions of the hub. 
The blue color denotes the minimum stress and the green color denotes the maximum stress. 





Figure 5: Total Stress for Al 7075 Material 



The above figure shows the result of total stress of the hub for the Al 7075 by using the ANSYS 
workbench software. In the figure 5 the multi colors are showed. The colors denote the safe and unsafe portions of the hub. 
The blue color denotes the minimum stress and the green color denotes the maximum stress. 


From the results, it is clear that the stress concentration is higher in the EN8 content when compared to the EN24 
and Al 7075 materials. So the EN8 is the suitable material for wheel hub of the student formula race cars. 


CONCLUSIONS 


Keeping in mind the end goal to beat the trouble of supplanting the brake plate from the wheel centre point of SF 
auto and to lessen the heaviness of wheel centre point, another model of wheel centre is intended for SF autos. The outline 
is done in light of the necessities; loads following up on the wheel centre, the required least weariness life of the wheel 
centre and the reasonable anxiety sufficiency. Reproduction investigation was done utilising ANSYS Workbench 16.2. 
From the consequences of the examination, it has discovered that the plan is sheltered up to the required number of 
exhaustion life cycles and furthermore the weight is reduced when contrasted with OEM centres. 
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